Dieckol enhances the expression of antioxidant and detoxifying enzymes by the activation of Nrf2-MAPK signalling pathway in HepG2 cells.
Dieckol was previously reported to exhibit antioxidant and anticancer activities in vitro studies. In this study, we characterised the mechanism underlying the dieckol-mediated expression of antioxidant and detoxifying enzymes. Dieckol suppressed the production of intracellular reactive oxygen species in the presence or absence of H2O2 and increased glutathione level in HepG2 cells. Dieckol enhanced the activities of antioxidant enzymes, and the expression of detoxifying enzymes including heme oxygenase-1 (HO-1), NAD(P)H:quinine oxidoreductase 1 (NQO1), and glutathione S-transferase (GST) in HepG2 cells. Enhanced expression of antioxidant and detoxifying enzymes by dieckol was presumed to be the activation of the nuclear factor erythroid-derived 2-like 2 (Nrf2) demonstrated by its nuclear translocation and transcriptional activity via activation of mitogen-activated protein kinases in HepG2 cells. Furthermore, we demonstrated dieckol induced the expression of HO-1 in mouse liver. These results demonstrate that the dieckol-mediated cytoprotection in HepG2 cells is mediated through a ROS-independent up-regulation of antioxidant and detoxifying enzymes via Nrf2 activation as well as its intrinsic antioxidant activity, suggesting that dieckol may be used as a natural cytoprotective agent.